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Department of Energy 33 %
Fernald Environmental Management Project e - g
P.O. Box 398705
Cincinnati, Ohio 45239-8705
(513) 738-6357

ocr 26 1993

DOE-0173-94

Mr. James A. Saric, Remedial Project Director
U.S. Environmental Protection Agency

Region V - 5HRE-8J

77 W. Jackson Boulevard

Chicago, I1linois 60604-3590

Mr. Graham E. Mitchell, Project Manager
Ohio Environmental Protection Agency

40 South Main Street

Dayton, Ohio 45402-2086

Dear Mr. Saric and Mr. Mitchell:

TRANSMITTAL OF RESPONSE TO RISK ASSESSMENT COMMENTS ON THE REPORT
“CHARACTERIZATION OF BACKGROUND WATER QUALITY FOR STREAMS AND GROUNDWATER®

References: 1)' Letter, J.A. Saric to J.R. Craig, "Conditional Approval of
' Characterization of Background for Streams and Groundwater," dated
June 10, 1993

2) Letter, J.R. Craig to J.A. Saric, "Transmittal of Response to
Comments on the Report Characterization of Background Water
Quality for Streams and Groundwater," dated August 31, 1993

Enclosed are responses to the United States Environmental Protection Agency
(U.S. EPA) risk assessment comments on the report, Characterization of
Background Water Quality for Streams and Groundwater (Reference 1). As
explained in Reference 2, the Department of Energy, Fernald Field Office (DOE-
FN) is responding to the U.S. EPA’s two comments on risk assessment separately
because the comments raise issues which go beyond the scope of the Background
report.

The Background report will be revised at a later date once data from
additional sampling of locations W1 (background location on the Great Miami
River) and W5 (background location on Paddys Run) become available and the
responses to U.S. EPA and Ohio Environmental Protection Agency (OEPA) comments
are finalized.
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If you or your staff have any questions, please contact Kathi Nickel at

(513) 648-3107.

FN:Nickel ‘ Jdck R. Craig
Fernald Remedial Action
Project Manager

Sincerely

Enclosure: As Stated
cc w/enc:

K.. A. Chaney, EM-424, TREV

. R. Kozlowski, EM-424 TREV
Jablonowski, USEPA-V, AT-18J
Kwasniewski, OEPA-Columbus
Harris, OEPA-Dayton
Proffitt, OEPA-Dayton
Schneider, OEPA-Dayton

. Michaels, PRC

. August, GeoTrans

Bell, ATSDR

L. Alkema, FERMCO

S. Biehle, FERMCO/52-5

F. Clay, FERMCO/19

R Coordinator, FERMCO

POPARXTNMICFrUAIVLOO

(2]
(]

w/o enc:

. Alkema, FERMCO/65-2

. Bomberger, FERMCO/52-5
. Clay, FERMCO/52-2

. Thiesing, FERMCO/2

. Glenn, Parsons
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RESPONSE TO U.S. EPA RISK ASSESSMENT COMMENTS

CHARACTERIZATION OF BACKGROUND WATER

QUALITY FOR STREAMS AND GROUNDWATER REPORT

Comment:

Response:

MAY 1993
RISK ASSESSMENT ISSUES

At FEMP, there is a risk assessment issue regarding filtered and unfiltered
metals analyses for groundwater. All metals analyses were conducted on
filtered samples, including groundwater samples from private wells.
Private wells are being used to calculate background levels in the glacial
overburden and the Great Miami Aquifer. Using filtered versus unfiltered
samples is probably of less concern in monitoring wells installed in the
Great Miami Aquifer, because the wells were developed using a relatively
low turbidity requirement. -However, the issue is of greater concern for
monitoring wells in the glacial overburden, where the turbidity requirement
could not be reached, and for private wells in the glacial till and Great
Miami Aquifer, which were installed without regard to turbidity.

A 0.45 micron (um) membrane filter size was used to filter groundwater
samples. According to the U.S. Environmental Protection Agency’s Risk
Assessment Guidance for Superfund, Volume 1, Human Health Evaluation
Manual (Part A), dated December 1989, a 0.45-um filter may screen out
some potentially mobile particulates to which contaminants are absorbed,
thus underrepresenting contaminant concentrations (see Page 4-13 of the

~ guidance). The guidance suggests the use of a 1.0 um-filter. In addition.

the guidance states that if unfiltered water is of potable quality, data from
unfiltered water samples should be used to estimate exposure (see
Page 4-13 and 6-27 of the guidance).

Two options exist to overcome this potential problem: (1) collect one round
of groundwater samples from all background wells and other selected wells,
analyze unfiltered samples for metals, and compare data for filtered and
unfiltered samples to determine which data to use in the risk assessment; or
(2) explain the impact of using filtered metals data on the results of the risk
assessment. Option | is more favorable but may be impractical at this
point in the process.

The DOE agrees that the use of filtered versus unfiltered data is an issue
that must be addressed in RI/FS investigations and public health risk
assessments. Unfiltered and filtered metals samples were collected from
the majority of the FEMP background monitoring wells during the OU5
groundwater monitoring Snapshot Program.

Page 1
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Action:

2 Comment;:

Response:

0004

The Buckground report will be revised at a later date when unfiltered and
filtered metals data from the Snapshot Program have been received and
validated. When validated, the OUS Snapshot data will be available for
future nisk assessments prepared for the FEMP. Also, as suggested by the
reviewer in Option 2, the DOE will comment in each RI Report (except for
the OU4 RI, which has already been submitted to EPA) on the impact of
using fiitered background metals data on the resuits of risk assessments.

Section 9 presents the conclusions of the background calculations and
summarizes Section 4.0. One problem with the scheme outlined in
Section 4.0 results from several parameters having upper tolerance limits
that exceed health-based standards, particularly regarding applicable
regulations like maximum contaminant levels (MCL) and corresponding
action levels for copper and lead. Affected parameters include the
following: '

Cadmium and mercury in all three water sources listed in Table 21 J
Arsenic. chromium. lead, and nickel in both aquifers
Beryllium in the glacial overburden

Antimony and nitrate in the Great Miami Aquifer. r

When using data to decide which contaminants should be considered
chemicals of concern for the risk assessment, FEMP should lower the
tolerance limits for these analytes to the MCL. In any event, all risk
assessments should include separate, parallel calculations for the risk posed
by relevant background concentrations. The calculations should be drawn
from the data base used in this background study and should use the same
exposure point concentrations, water sources (aquifers and streams), and so
on as the risk assessment itself. In addition, the calculations should include
all background chemicals. whether they are used in the main risk assessment
or not. This type of information will be useful to risk managers when
making decisions.

In nearly every case, the arithmetic mean, geometric mean, or median
values of background concentrations for metals were below respective
maximum concentration limits (MCLs/MCLGs). The only exception that
was evident was the median value for cadmium for the Great Miami River
(6 ug/L), which exceeds the MCL of 5 ug/L. Because of the high
variability of concentrations in background levels, the standard deviation of
sample populations is high, and the UCLs and UTLs are subsequently high.
The UCLs and UTLs were calculated using data collected during RI/FS
studies and procedures recommended by the U.S. EPA.

Page 2
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The DOE does not agree that “the FEMP should lower the tolerance limits
tor analytes to the MCLs." A comparison to MCLs is an important
consideration in the selection of constituents of concern (CPCs). As
discussed in the attached Guidance, Selected Exposure Routes and
Contaminanrs of Concern by Risk-Based Screening, a comparison to
vackground and a comparison to MCLs are among the many factors that
should be considered 1n the seiection of CPCs. Neither factor should be
applied independently of the other. Rather all factors listed in the Guidance
should be considered in an effort to properly select CPCs.

The DOE agrees that baseline risk assessments should include an assessment
of background concentrations.

A nisk assessment of background concentrations will be included in all risk
assessments.
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Environmental Protectian Agency

P

Region lll
Technical Guidance Manual
Risk Assessment

Aegion (il
Philadelphia. PA 19107 -

41278848117~ 9500:#17

EPA/903/R-93-001. ,
January 1993 ¥

Selecting Exposure Routes and

Contaminants of Concern by Risk-Based

Screening .
EPA Conract: Or. Roy L. Smith
a‘“‘o ”‘r,’ .
;i &2 % EPA Hazardous Waste Management Division
3‘ ’ Region il Office of Superfund Programs
Y, ot January 1993

Human heaitn risk assessment includeg effornt-intensive steps whnich require many dersiled calculations by expens. Mos!
baseline risk assessments are dominated Dy a few chemicals and a few routes of exposure. Effort expended on minor
contaminanis and exposure routes, |.e., those which do not influence overall risk, is assentially wasted. This guidance
is intended (o identity and focus on dominant contaminants of concern and exposure routes &t the earliest feasible point
in the basaline risk assessment. Use of these metnods will decrease effort and time spent assessing risk, without 10ss
of proteciiveness. This gquigance is not intendead for other risk assessment actvities, such as determining preliminary

remediation goals.

SELECTING CONTAMINANTS AND EXPOSURE ROUTES
OF CONCERN

Most sampleg from hazardous waste sites are analyzed
for 103 targer compounds and analytes recommenaed
by the EPA Superfund program: Semi-volatile analysis
can derect additional tentatively identified compounds
not on the target lists. Special analytical services
procedures, il used, may find still more conarninants.
The combined number of contaminants derected at &
site sometimes exceeds one hundred.

While EPA considers it necessary to gather information
on many contaminants, very little of this data actually
influences the overall quantitative assessment of heaith
risk. For most sites, baseline risk assessments are
dominated by a lew contaminants and 8 few routes of
exposure. The remaining tens, or hundreds, of
detacted contaminants have a minimal influence on total
risk, This small impact is lost Dy rounding. Entire
environmental media may conain not a single
contarminant at a concantrarion which could acversely
aftact public health. Quantitatve risk calculations using
gata from such ‘risk-frea* meoia have no effect on the
overall risk estimate for the site.

The EPA basaline risk assessment process at several
points requires careful data evaluation Dy scientific

no0ne

experts. Thegse evaluations, which are contaminant-
specific, inciude: (1) statistical comperisons bemween
site-related and background samples, (2) speciai
handling of undetected contaminants, (3) calculetion ot
toxicity equivalence, (4) evaluation ol frequency of
detection, and (5) comparison with ARARS. Becausse
overall rigk Is usually driven by a few contaminants anc
exposure routes, effort spem In demlied evejuation ot
minor commminants and routes of exposure is
essentially wasted. For some sites, this wasted efforr -
axceeds 90% of the toral,

The baseline risk assessment process can be made
more efficiant by focusing on dominant contaminants
and rowres of exposure a8t the earfiest feasible stage.
The mechanisms racommendead for this are (1) a re-
ordering of the process of eliminating contaminants ang
routes of exposure, and (2) use of a risk-baseq
concentration screen. Appropriately used, this process
can dramatically reduce tha effort of risk assessmaent,
while not changing the result significantly.

EXYUSTING GUIDANCE
Chapter 5 of *RAGS /A" (Risk Assessment Guidance for
1 U

S uman He
(Part A); EPA, 1988) provides a detailed procedure for
evalualing data for a baseline risk assessment. This
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procedure includes steps by which the risk 8ssessor
selects conmaminams of concem in each exposure
medium. These steps are summanzad in Table 1.

. There are wo major limitations to the RAGS proceaure.
First, the eliminating step (& concsntration toxicity
screan) comss /ate in the process. Many of the
preceding steps (e.g., evaluation of quantitation limits,
comparison with background, calculation of toxicity
equivalence, and evaluation of frequency of detection)
ars cormtaminant- and medium-specific. They require
the susmained amention of an expert, and cannot be
autornated. If the contaminant /s eliminated, this work
is wasted.

The second limitation is that the concentragon toxiciy
screen compares only relative risk among contaminams
in the same medium, While very efficiant at selecting
dominant contaminants in each medium, this method
does not evaluate significance of total risk for the
mediumn. Thus, the concentration taxicity screen can
sliminate contaminants, but not routes of exposure.

RECOMMENDED METHODOLOGY

‘s guidance makes wo changes intended to remove
«& limitations in exising guidance, These
recommendations are intanded for baseiine risk

assessments.

1. Re-ordering of steps. The eliminating screen s
moved forwerd in the data evaluation process 10 8 point
immediately following data quality eva/uation. The new
process ig shown in Tabie 2. Effort-intensive steps such
as evaluation of quantation limits and compearnson with
background now foliow the eliminating screen. The
---~3 are divided into four categories: oata quelity
. .asuation, inital dam set reduction, re-inclusion of
specisl cases, and optonal final data set reduction.

The dJdare quality evaluation steps (eveluating
appropriateness of methods and qualifiers, significance
of blank contamination, and need for special analyses)
should be done as descnided in RAGS IA, Chapter 5.
Naxt, the risk asgessor should consult with the APM to
discuss the use of the nsk-based concentraion table
(described in item (2] below) 83 & screening

mechanism. With the RPM's approval, the risk assessor

should reduce the dat set and document the rationale
for eliminating conmaminants and routes of axposure
from further analysis.

Aftar the initia! date set reduction, the risk assessor and
RPM should consider ra-including specific
contaminarts on the .basis of historical data, 1aachy,
mobility, persistence, bloaccumulation, special exposure

; 41278648%7-
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rouves, specisl treatebility problems, or exceedance of

ARARs. These activitias should proceed as gescribed
in Section 5.9 of RAGS /A

Finally, optional further reductions in the data set may
be justified, baged on the statug of a conmaminant 8s an
essennal nutrient, low frequency of detecton, or no
statistical difference bemeen site and background
levels. These evaiuations, the most complicared and
contaminant-specific, are seved for last.

_2. Screening by risk-bated concentrations. The
screening method (8 changeg from the relative
concentration toxicity screan of RAGS IA to an absolute
comparison of risk. This is done by means of a table of
risk-bssed concentrations (Appendix I). This able
conraing levels of nearly 600 contaminants in - aif,
drinking wazer, fish tissue, and soll, which corespond
to & systemic hazard quotient of 0.1 or a Iifetime cancer
risk of 10°. The risk-based concentratons were
deveioped using protective default exposure scenarnos
suggested by EPA (1991) and the best available
reference doses and carcinogenic potency siopas (3ee
the tadis for sources), and represent rejatively protectve
environmemal concentations at which EPA would
typically not take action.

The risk-based concentration screen is used as follows:

(s) The risk assessor exmacrs the maamum
concsntration of each substance detected in each
medium.

(b) if the mmamum concentration exceeds the risk-
based concentration for that medium, 0
contaminant is retained for risk asgessmenmnt, for 8ll
routes of eaxposure Invoiving that medium.
Otherwize the conmaminant is dropped for that
medium,

(c) It a speciiic contaminant does not axceed its risk-
baged concemration for eany medium, the
contaminamnt is dropped from the risk assessment.

(d) ¥ no contaminant in a specific medium axceeds its
risk-bgsed concemration, the medium i3 dropped
from the risk assessmsnt.

- (&) All commminams and exposure routes which are

dropped are kept on a sub-list and considered tor
re-inciusion, based on special propertes,

() I the risk asseszor wants to include a route of
axposura not covered in the rnisk-based
concentration table, the equations provided in
Appendix | can gerve as the basis for new risk-

7007
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based concentrations. Similarly, the risk assessor
can use the same equations to calculate alternate
risk leveis (ie., other than a systemic hazard
quotient of 0.1 and Ietime cancer risk of 107) to be
the basis for screening.

SUMMARY

The process by which contaminants and exposure
routes are selected in quamitative risk 8ssessment can
be made less effort-imensive by two simple changes.
First, high-effort steps should be poswponed unuf /ater in
the selection process, because performing these

operations on trivial contaminants and exposure routes .

is poimiess. Second, changing from a reiatve
concentration toxicity screen to an abgoiute risk-based
concemration screen improves the risk assessor's
ability to focus on dominant conraminants and éxposure
routes at an earijer stage.

REFERENCES

EPA, 1991. Humen Health Evaluaton Manual,
Supplemantral Guidance: *Sianaard Default Exposure
Factors®. (QSWER Diractve 9285.8-03, Office of
Emeargency and Remedial Response, March 28,
1961.

EPA, 1989. Risk Assessment Guldance for Superund,
‘Volume |, Human Health Evaluation Manua! (Part A).
Office of Emergancy and Aemedial Response,
December, 1989, EPA/540/1-89/002.

For addjtionas information, call (215) 597-6682.

Approved by: %%\
-Thomas C. Vohaggig, DI
Hazardous waste ant Division

<
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Table 1. Summary of existing EPA guidance an ssiacting contaminants of concem (EPA; 1989, chapter 5)

Section 5.1: Combining data from she investigations

1. Determine if methods are appropriate

Evaluate quamtitation limits

Determine if qualifiers are appropriate

Determine if significant blank contamination exists

Determine if special analysas for tentatively identified compounds are needed

o no» @ N

Compare site samples to background

Section 5.9: Further reduction in the number of chemicals (optional)

7. Consuit with RPM

8. Document raticnale for siiminating chemicais

9. Examine historical information

10. Consider excaptional taxicity, mobliity, persistence, or bioaccumuiation
11, Considar special axposure routes

12, Consider special treatabiiity problems

13. Determine if contaminamts exceed ARARs

14, Group chemicais by class, evaluate toxiclty equivalence

15, Evaluate frequency of detection

18, Evaluste essantiality

17. Use a concentration toudcily screen '
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Table 2. EPA Region lil guidance on gsiscting contaminants-and axposurs routes of concem-

A. Oata quallty evajuation

1, Datermine f methods are appropriate

2. Determine If qualiflers are appropriate

3. Determine if significant blank cormamination exists

4. Determine If special analyses for tentatively identified compounds are needed

B. Reduce data set using risk-based concentration screen

5. Consult with RPM
8. Use risk-based concentration table to screen contaminarnts and exposure routes of concem

7. Document rationale for siiminating chemicals and exposure routes

C. Consider re-inciuding sliminated chamicals and routes, based on:

8. Historical Information

9. Excsptional toxicity, mobility, persistence, or bioaccumuiation

10. Special axposure routes ‘

11. Special treatabllity problems

12 ARARs exceedance

13. Toxiclty equivalence of chemical class (s.g., CDD/CDFs. PAMS)
D. Make further specific reductions in data sat (aptional)

14, Evaluate essentiality

15, Evaluate frequency of detection

18. Compare site samptes to background
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Appendix [:
EPA Region III Risk-Based Concentration Table
Background Information

The risk-based concentrations were calculated as follows:

GENERAL: Separate risk-based concentrations were calculated for carcinogenic and non-
carcinogenic effects of each compound for each pathway. The concentration in the table is
the lower of the two, rounded to two significant figures. For non-carcinogenic effects, the
averaging time equals the exposure duration, so the exposure duration term has heen used
for both. The following terms were used in the calculations:

General: :
Oral carcinogenic slope factor (mg/kg/d)™: SF,
Inhaled csrcinogenic siope factor (mg/kg/d)"::  SF,

Oral reference dose (mg/kg/d): RID,
Inhaled reference dose (mg/kg/d): RiD,
Target cancer risk: TR
Target hazard quotient: THQ
Body weight, adult (kg): BW,
Body weight, child age 1-6 (kg): BW,
Averaging time (years of life): AT
Alr breathed (m’/d): IR,
Drinking water ingestion (L/d): IR,
Fish ingestion (g/d): IR,
Soi] ingestion - age adjusted (mg/d) RS,
Soil ingestion - age 1-6 (mg/d): RS,
Soil ingestion - adult (mg/d): : IRS,
Residential:

Exposure frequency (dfy): A EF,
Exposure duration (y): ED,
Volatilization factor (L/m’): ‘ VF
Exposure frequency (dfy): EF,
Exposure duration (y): : ED,

The priority among sources of toxjcalogical constants was as follows: (1) IRIS, (2) HEAST,
(3) HEAST alternative method, (4) ECAO-Cincinnati, (5) other EPA documents, (6)
withdrawn from IRIS, and (7) withdrawn from HEAST. Each source was used only if

numbers from higher-priority sources were unavailable.

ALGORITHMS:

Z
<
Lo
Lap
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1. Residential water use (ug/L). Volatilization terms were calculated only for compounds
with 'y" in the "Volatile" column. Compounds having a Henry's Law constant greater-than
10° were considered volatile. The list may be incomplete, but is unlikely to include false
positives. The equations and the volatilization factor (VF, above) were obtained from the
draft RAGS IB. Oral potency slopes and reference doses were used for both oral and
inhaled exposures for volatile cornpounds lacking inhalation vaiues. Inhaled potency siopes

were substituted for unavailable oral potency slopes only for volatile compounds; inhaled
RfDs were substituted for unavailable oral RfDs for both volatide and non-volatile

compounds.

a. Carcinogenic effects: ' :
TR - BW, - AT - 365¢ - 10002

EF -ED_- ([VF -IR_- CPS] ~ (IR, - SE))

b. Non-carcinogenic effects:
THQ - BW, - ED, - 365: - 10002

VF - IR, IR,
RfD. RfD,

EF. - ED, -

2. Air (ug/m®). Oral potency slopes and references were used where inhalation values were
not available.

a. Carcinogenic effects:
TR - BW - AT - 3655 - 10002

EF - ED IR - SF,

b. Non-carcinogenic effects:
THQ - RfD. - BW_- ED, - 365; © 10002

EF -ED, - IR,

3. Fish (mg/kg):

a. Carcinogenic effects:
TR - BW - AT - 365;

EF -ED - —!_ -SF,

no1z2




—_—

" b. Non-<carcinogenic effects: S 48 3 2
THQ - RfD, - BW, - ED, - 365;
IR,

EF, - ED, - -

E

4. Soil commercial/industrial (mg/kg): The default exposure assumpn’dn that only 50% of
incidential soil ingestion occurs at work has been omitted.
a. Carcinogenic effects:
- TR-BW, AT - 365!
IRS
‘EFO'ED. N -—-—L 'SF.

10° >
™

b. Non-carcinogenic effects:
THQ - RD, - BW, - ED, -365;

EF, - ED, -2
° 010:

5. Soil residential (mg/kg):

a. Carcinogenic effects:
TR - BW, - AT - 365!

IRS
EF -ED - 4 .CPS
10°= y

L §

b. Non-carcinogenic effects: -
THQ - RD, - BW, - ED, - 365¢
I
B

o0

D

-’
b
O
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EPA Region 111,Risk-Based Concentrativas (for use with Region HE technical guidance on
selecting exposire routes and contaminanits of concern by risk-based screening): Ociober 26, 1992

-

EXPOSURE ASSUMPTIONS:

I-General:
Tacget cancer cisk:
~ Targed hazard tiu'm.icnl: |
Body weight, adult (kg)

‘ Avcmging lime (years ol’ Iik?):
~ Air breaihed (m3d):

A Dnnkmg wateg lnge.suon (lﬁd)
. Flsh ingestion (gAM):

Sml mgesuon_ - adult (mg.‘d);

2-Residentia):

Expasure (requency (dh):
~ Exposure duration o)
Volatilization facior (lJmS)

3 Occupauonal
Exposurc lwqucm:y (d}y)

Exposure duration (y):

1o 06
Q.l
70

_ 15
70
”

54
100

100

350

0.5

250

25

88 8V

Y
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EPA Region I Risk-Based Concensrations (for use with Region il technical guidance on
sefecting exposure routes and contaminants of concem by risk-based screening): October 26, 1992
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EPA Region 11l Risk-Based Concensrations (for use with Region HI technical guidance on
selecting exposure routes and contaminants of concern by risk-based screening): October 26, 1992
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EPA Region Ul Risk-Based Concensrations (fur use with Region Il technical guidance on 12
seleciing expasure routes and cantaminants of concem by risk-based screening): October 26, 1992 »
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EPA Region 111 Risk-Based Concentrations (for use with Region 11 echnical guidance on

13
selecting exposure routes and contaninanis of concern by risk-based screening): October 26, 1992
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EPA Region Il Risk-Based Concensrations (for use with Region 1l technical guidance on
selecting exposure routes and contaminants of concern by risk-based screening): October 26, 1992
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EPA Region Il Risk-Bascd Concentrations (for use with Region 1l sechnical guidance on

1S
selecting expusure routes and contaminants of concern by risk-based screening): October 26, 1992
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EPA Reyion 111 Risk-Based Concenmrations (for use with Region Il technical guidance on
seleciing exposuse roules and contaminants of concem by risk-based screening): October 26, 1992
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EPA Region 3l Risk-Bascd Cornwentrations (for use with Region U technical guidance on
seleciing exposure routes and contaminants. of concern by risk-based screening): Ociober 26, 1992
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EPA Region 11 Risk-Bused Concentrations (for use with Region 111 technical guidance on

selecting exposure routes and contaminants of concern by nisk-based screening): October 26, 1992
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Lt A geon U tusk-Based Concentrations (for use win Region 1 technical guidance on

selecting exposure routes and contaminants of concern by risk-based screening): October 26, 1992
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EPA Kegion 11 Risk-Based Concentrations (for use with Region NI technical guidance on
selecting exposure routes and contaminants of cuoncern by risk-based screening): October 26, 1992
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EPA Region 11l Risk-Based Concenmrasions (for use with Region Il 1echnical guidance on
seleciing exposure routes and contaminanis of concer by risk-based screening): October 26, 1992
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EPA Region 1}l Risk-Based Concenrations (for use with Regon 111 technical guidance on

selecting exposure routes and contaminanss of concern by risk-based screening): October 26, 1992
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